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24.315042.6429395396.9741.5002920.7197641.41551349415

23.641382.5697165247.451.52903819.251536.389641327114

22.974872.4972695099.511.55024518.0717232.843041300513

22.285672.4223564946.5351.57756216.8059729.098131275012

21.520682.3392044776.7381.60952215.4876925.409591246511

21.001772.2828014661.5611.6214414.7846223.790931222010

20.955932.2778194651.3861.56805214.9427926.30535119459

20.170282.1924224477.0021.60888911.7651319.32231116808

19.867342.1594944409.7621.57927710.1527417.52655113747

18.976072.0626164211.9351.6301458.94635214.19729110786

18.82792.0465114179.0481.5776217.70474513.33876107725
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17.749221.9292643939.6241.5512595.293449.602462100513

16.099241.7499173573.3921.7038733.998965.68136496622

20.882112.2697944635101.99122692701

99% fieldmcsCouplingkWkW

Fil.timetau_LQ_loadedOptimalPbeamPcopperQ_0RT CH

Version from November 2006 revised February 2007

A new table for RT CH (part of it concerning RF). 
Beam current 25 mA.
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21.179362.3021044700.9781.2252812.1245569.430674104614
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99% fieldmcsCouplingkWkW

Fil.timetau_LQ_loadedOptimalPbeamPcopperQ_0RT CH

Beam current 10 mA

A new table for RT CH (part of it concerning RF). 
Beam current 10 mA.
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Switch RF power on. Transient fields in the cavities.

Time constant

Losses in copper: 2�41 kW , 348 kW total
Beam power:        0�21 kW, 193 kW total
Time constant:      0.0017�0.0027 ms

Losses in niobium: 5 W
Beam power: 26�33 kW, 568 total
Time constant: 0.128�0.167 ms
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Filling of SSR1
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Beam loading in RT CH

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 0.01 0.02 0.03 0.04 0.05 0.06

time, ms

E
/E

_n
o

m

Beam loading in SSR1
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Beam loading compensation.

There is no need to speed filling up
-it’s already fast enough. A cavity
is filled up to nominal field level, then
RF power is increased, when beam
comes in.

Pgen = Pbeam = Ueff cos� Ibeam

Without beam

Beam loading

Resultant field level

RF pulse shape

Pgen = Pbeam+Pcopper

Standard cavity filling scheme to reduce 
filling time. Beam is turned on
when field level reaches nominal value.
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Transient with time dealy
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Dealing with different fill times. Time delay.

Similar to Bob Kustom’s option #2:
FVMs divert power from slower cavities until starting to charge them at a time that all cavities will reach 

nominal voltage simultaneously. 

�0.08 ms
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Fields in the cavities
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Transient fields with time delay
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Dealing with different fill times. Different initial amplitudes.

Using different initial amplitudes (relatively to nominal values)  to equalize filling times. At a moment 
when all cavities reach their nominal field level the amplitudes have to be corrected to fit actual 
beam loading. It will be increased mismatching and power reflection during filling time.

Transient with different steady state field levels
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Cav.12At this moment nominal power 
should be applied to all cavities
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Fields in the cavities
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Transient fields with different initial amplitude for SC
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We get equal beam loading, equal time constants and equal coupling for all 
cavities. But we loose total energy gain.

To compensate energy drop an accelerating field may be increased by 15%.
Note: actually                   should be equal for all cavities, but here I assumed

constant for each cavity.
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Synchronous phase
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Dealing with different fill times.
Equalizing time constants by synchronous phase variation.

Beam energy vs SSR1 cavity number
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Fields in the cavities
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Conclusion

1. All options require rather complicated power modulating, splitting
and damping.

2. Equal time constants for SSC may be a convenient option.


